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In 1976, the U.S. Geological Survey, in cooperation with the Tacoma, 

Washington, Division of Water Resources, made forty eight Schlumberger 

resistivity soundings on the Kitsap Peninsula, Washington. The survey 

was made to locate units in the glacial drift that have high resistivities, 

In this area there appears to be a correlation between high resistivity 

units and producing aquifers.

Plate 1 shows the index map for the location, number, and azimuth 

of the 48 Schlumberger sounding stations. All the sounding curves were 

automatically processed and interpreted (Zohdy, 1973 and 1975) as shown 

in the graphs given in the appendix. Of the forty eight sounding curves, 

thirty eight were of good to excellent quality, seven (8, 12, 16, 21, 36, 

40, and 41) were of mediocre quality and three (17, 25, and 27) were of 

inferior quality. Although the automatic interpretation of these latter 

soundings should, be considered as ranging from unreliable to meaningless, 

they were all included for completeness of data presentation.

Each graph shows the following:

(1) Field data designated by a solid line curve with diamond symbols 

for observed data.

(2) A dashed curve which represents:



(a) The continuous "field" curve which is generally obtained 

by maintaining the position of the last segment and 

shifting each of the previous segments, up or down so 

that the last point on each segment coincides with the 

corresponding point on the following segment (Zohdy and 

others, 1973).

(b) The digitized curve at the rate of six points per

logarithmic cycle. Although the individual digitized 

points are not depicted on the dashed curve {to avoid 

cluttering the graphs) they were computed using a sub 

routine in a computer program for bicubic spline functions 

(Anderson, 1971). The digitized data from the continuous 

dashed curve were then fed into the automatic interpretation 

program (Zohdy, 1973) to obtain the best fitting theoretical 

sounding curve for a horizontally layered medium. The 

automatic interpretation program used here was slightly 

modified from the one referred to in the above reference. 

The modifications are identical to those used in another 

program recently written for inverting Wenner sounding 

curves (Zohdy and Bisdorf, 1975).

(3) The theoretical best fitting sounding curve plotted as (+) 

signs.

(4) The detailed layering for which the theoretical curve is 

calculated.

(5) The D.Z. (Dar Zarrouk) curve for the detailed layering. The



ordinate values for the D.Z. curves are shifted upward or 

downward by one logarithmic cycle to avoid cluttering the 

graphs or they are plotted on a separate sheet of graph 

paper (as for Silverdale 3, 4, and others). The D.Z. curves 

can be used to obtain equivalent and simpler solutions containing 

fewer number of layers. In addition they can be used to impose 

certain constraints on the layer thicknesses and resistivities 

(Zohdy, 1974).

All these graphs were generated on a graphic plotter. The 

plotter-driving subroutines were developed by Evenden (1975).



References

Anderson, W. L., 1971, Application of bicubic spline functions to two 

dimensional gridded data: NTIS (National Technical Information 

Service), No. PB-203579, Springfield, Virginia.

Evenden, G. I., 1975, A general purpose contouring system: U.S. Geol. 

Survey open-file report #75-317, 108 p.

Zohdy, Adel A. R., 1973, A computer program for the automatic interpre 

tation of Schlumberger sounding curves over horizontally stratified 

media: NTIS (Natl. Tech. Inf. Service) PB-232703/AS, 25 p. 

Springfield, Virginia.

Zohdy, Adel A. R., 1974, The use of Dar-Zarrouk curves in the interpre 

tation of VES data: U.S. Geol. Survey Bull. 1313-D, 41 p.

Zohdy, A. A. R., 1975, Automatic interpretation of Schlumberger sounding 

curves using modified Dar-Zarrouk functions: U.S. Geol. Survey 

Bull. 1313-E, 39 p.

Zohdy, A. A. R., Anderson, L. A., and Muffler, L. J. P., 1973, Resistivity 

self potential, and induced polarization surveys of vapor-dominated 

geothermal system: Geophysics, v. 38, p. 1130-1144.

Zohdy, A. A. R., and Bisdorf, R. J., 1975, Computer programs for the 

forward calculation and automatic inversion of Wenner sounding 

curves: NTIS (Natl. Tech. Inf. Service) PB-247265/AS, Springfield, 

Virginia.



APPENDIX I



RESISTIVITIES IN OHM-METERS
10 100 tooo



RESISTIVITIES IN OHM-1 
to tooo



RESISTIVITIES IN OHM-METERS 
00 10000



RESISTIVITIES IN OHM-METERS
100 tooo 10000

p .j_ ,_j.  _
H-

~-.E: tri-r

fetbSMHHtEEg54i^rM::^n|Hi:^!;! nlr-^y^Miii^yi jz£ gj; ill: Hz
^. 7 ~| ;_:_;-Ti-:TrT:rc^t^:t:.;~:;

^Piiiii



RESISTIVITIES IN OHM-METERS
oo ...... tooo 10COC

10



10
RESISTIVITIES IN OHM-METERS

too 1000 toooc-f-

IP... ..- ;-, t .

.4:

LEI:

-U. 44
!li: lur

 i
u:-:

 rr

- -in: = :i-

rrr %; 

rir

_L±i
-r-Tl-i
iLii

IT;:; ... "i.-::.
LLIL

liiinr^pq-^i-^i   -i -1    - ,.«  

11



RESISTIVITIES IN OHM-METERS
10000

-i-i-Li-n^"^'    ' -' :  " - : : i-^~-
-j r . t ; M :.    ::--l._: ::: : - ..:  ;.

12



RESISTIVITIES IN OHM-METERS
OOCD

13



RESISTIVITIES IN OHM-METERS
100 1000 10000

14



RESISTIVITIES IN OHM-METERS
a* ^ a* \^~^ -.. M *. .* ** u **.' *T_r^ 10000



10000
A

B
/2.D

E
PT

H
,D

Z
-D

E
PT

H
. 

IN
 

M
ETERS



10000
A

B
/2.D

E
PT

H
,D

Z
-D

E
PT

H
, 

IN
 M

ETERS



RESISTIVITIES IN OHM-METERS
oo .. . .. _ . 1000 10QPO

18



RESISTIVITIES IN OHM-METERS
10000

19



RESISTIVITIES IN OHM-METERS
00 . _ _1000< 10000

20



RESISTIVITIES IN OHM-METERS
1003- 10000

21



o,

A
B

/2
, D

E
P

T
H

, D
Z

-fcE
P

T
H

,



RESISTIVITIES IN OHM-METERS
ICOCC

OPO 835-»«6

23



A
B

/2, D
EPTH

 j
IM

 
M

£T£R
S



RESISTIVITIES IN QHM-METER3
DO 10QCO

25



RESISTIVITIES IN OHM-METERS 

..  . !QO . ...... .1.000

I
» -t »  *

I
IOOOC

i;::

Iit: lili Hi;
iiii TTT
Tfft

M
7 rrr

ILii iiii ffi
: = : 

iiU.m trt:

Ht: -i-rr;

111-

Hf § fffl

S

ji ̂ lk:i^[^:.l± r--U-1. = ;| : j;

26



3300
AS/2, DEPTH, OZ-OEPTH, 

IN METERS



RESISTIVITIES IN OHM-METERS





RESISTIVITIES IN QHMr-METERS
100CO

,'.::.!... i :.'! . ':   i" '..\.:'-\ ::.t .....I : ; r .   ~f--!:-r-r-T-r-l- t:.rr~f -{ ;-!-r-s  r

I.__!_..;_.!..  i ...! . :. j .:.t: i [ I '   

GPO 839   *4«

30



... 
.
;
.
.
,
*

:::: ;  
:;  

2

ICCOO
A

8
/2

, D
E

P
T

H
, D

Z
-D

B
P

T
H

;



10
RESISTIVITIES IN OHM-METERS

100 ...... tcoo-

i   - j:/ ;  ' i : j ','.'..:

32



co
oo

;

'' 
;1

>!
1 

j'
 -

D'
-iS



SH3ISW-WHO Ml S3illA!iSIS3a



u>
 

tn



RESISTIVITIES IN OHM-METERS
100 . .1000

? , T, T T 7 T f "-
tOQCC

OPO «J9- *4«

36



LV
ER

D
A

LE;:24: J_

A
B

/2. D
EPTH

, D
Z-13EPTH

. 
IN

 M
ETERS



i; ^ j ;' ; :-;   -' "'~--i-rr7Trrrr?rTn'7ifr':JHj--= Hf^^?= **

"'  4.:. :r ^n^ir'Tir"^"^!:::;:!^:.:?:(-:-»): - inirrrnfE *

Nl S3IKAIISIS3H



RESISTIVITIES IN QHM-M&TERS 
.13Jf I T ?  i .|

/!-: /rpjv^^_..,.. .......-:;?:::   s;:.:-
: . a . . ; .

I I : ; : i ! .

38



* *!. 
*. 

' | * 
11*. t.'.', *.'.. 

'..'., 
 *

0 
" 

"II
A

B
/2.D

E
PT

H
,D

Z
-D

SPT
H

,
todoo

IN
 M

ETERS



RESISTIVITIES IN OHM-METERS 
.300 10000



REsisnvmrs IM
,100

41



RESISTIVITIES IN OHM-METERS
oo . _ . .1000 10000

_; ._. .  
" i. -.: i .»:,-:::: .,:

 - -.----- :----   ;-r -.--I--'-

42



RESISTIVITIES IN GHH-NETFRS
M . _ _ too   . . w   . jooo #0000



RESISTIVITIES IN OHM-METERS

44



A
B

/2
, D

E
P

TH
,D

Z-D
E

P
TH

,



RESISTIVITIES' IN OHM-METERS
jopo 10000

-^^=£[|^ : r

,'   .   ;  ; - .   
'" I'"! :

a, ^, i .n

46



RESISTIVITIES IN OHM-METERS
too tooo

47



A
B

/2
, D

E
P

TH
,

(N
 

M
E

1TR
S



RESISTIVITIES IN QHMnMETERS 
10 - -100 1000

 " IS» « * i «-»  

50



RESISTIVITIES IN OHM-METERS 
  ..... JP

t:

:r 
ZIL

Sri

EEE:= ;= : m
If ~

Mm m

51



RESISTIVITIES IN OHM-METERS
10 100 1000

~....... .



RESISTIVITIES IN OHM-METERS
MO .. . . _ 1003

53



RESISTIVITIES IN OHM-METERS
100 .. _ . _.. J030 10000

54



RESISTIVITIES IN OHM-METERS
100 1000 10000

^ *'''! _. 4 _."_"i'i   ; T ;^ 

55



RESISTIVITIES IN OHM-METERS
1000-

. ::; ."   \ :~7^T : ': :\--\\-:  :..  ;;:.!:!
.;_. \ . L-i- -;   ;j-|_ i_ii;.i:. .~;-

56



RESISTIVITIES IN OHM-METERS
100 jppo 10000

:::::  -j:-.. :r-i:j:. :{.: 1 .« f [ ~: 
. r . ,.   .;..,.! 4 . . : . .

57



AB/2.DEPTH,DZ-DEPTH, 
IN METERS



RESISTIVITIES IN OHM-METERS
10000

!
t~r,-rrr.;.   .   ,   .   r^-. 
--i-gei.- !  '  » r; =a-iL

59



RESISTIVITIES IN OHM-METERS
oo _ 1000 10000

trn
7;H

iiii y?- ilili
m

iffi

61



RESISTIVITIES IN OHM-METERS

ni:
Itl:
t:..

n:: m;'
IH:

rrrr iiii.
rr:

IKTT
tin

 --   --.-  _   .    ---- r-'-- - -----

ii'%!^'Jir'%: .i iilitSi

62



.;?Vf, ,,. :;: ^ : := -.^

oooct
N! S3!iiAii5IS2a



RESISTIVITIES IN OHM-METERS
100 1000 10000

64



RESISTIVITIES IN OHM-METERS
OQ 1000 10000

65.



RESISTIVITIES IM OHH-HF7TRS
10000

I JH:
ic

uii
in!

tr::
;r: r:;;

 er

nil iti; 4?VTT
-rTUT TT7

 -^

 ggff^mmffl^tffi^rnniwiffrfflamffiffift^i^^

Trrtrr 1 - - r   ;'"rTTT^-T '

66



10
RESISTIVITIES IN OHM-METERS

  ^^*^ _. ,. ._ ._. ^*r^'^-'^' 10000

ilii
 rr (

m

lir

 J.--.-T^±

;~F"' TTP~.~' T- " i" ~,i 
 ^-r'-v-r-i i'i'i' '

67



RE5l6riVlT"IE5
1.0 ± __ ,   , 1QQO 16000

tin

t.r:::
 r:

:^3
-tti

1%: ^

--
S I

Si^ !:::::::

.;a!

::; :

r.%
:::.\:~ :..  PIT rSi til: ^r;

-rrt- ^i^_
IBiisil ;^^.« sii ;-;;^i

: irj. I-

TS
:   _:.:
T^HH-

»:: fn?ii[nr»
lyia

:::: ;:::; ~.

PP

^ iW£; g»  =~

I ^

hi:.

rnr

r:

,,.u -i

TIT:

Ti-rS?

 a*

lEOEii

IniczE-

 ^rr:
 -tr-.-'^r:.:

minr-i   -ii SH?

-  £?  :

 m ' '--.- -7:^ ::;:i.:{; : HP* IS M
 - nnF :

rfff
r V? r- T^jr:':! H.'--; 

i "1

^:^;t

BMiSi'
9
C--j.=88' 
5

Mi^nrr-r±«r rt*r ^ ^

an Hi!a 7^ :-'r;. "^

tA

. pfti0^4i:ii^,*i4;:H;:L-:."* ^-tf1:.'::-H|irH%l
^ r- -r--:-- :- . - '-" -,- H-f-~^---:'' 
C>^-__     ._.., . .    .  -_ - . -;    _^_ ^j^_

S^IAI: i
   !-}.: '

si
r.::h:::J.::-h-r

.... ... ( ..:.. -Ui-4-4

.... ....[.... . .... -4-U*-*-

.,.. ..... ....._  |  U-l-
:-;:.i^x^p:;.u;. ....,- (_i-i- -.... ,.,.

fli .j....
!i:!r:::
;tf

:?:: :;

L'-.^li

. ).. .

:;::r II;:

I=- ;Ji"_ M

-.r: nt: rr^

sBJC:!
^5^ : Hi!Fr; ; H;H-

JSifH:»:
 fi»i I.. I

f-TT-:!44^  S^ff ill:
 :.    : iii HTT FT:

4?""~":

- -t! -' ^.i- '- '   .- ;   :.
::;:: :: : i.:

J . :.:: !r il.ji.; :: i  Si-JHr

1L1Mti w[ * mi
::-.-.

^jjiTTTi-ihi;: kiiU^Ux-i m
H;;;;.

i i i Hii iiii tr-*t

68



RESISTIVITIES IN OHM-METERS
oo .......1000 10000

Wii

69



RESISTIVITIES IN QHKhMETSRS
100-

70



10
RESISTIVITIES IN OHM-METERS

oo .. ..   , _ jpoo 10000

m
ns

mil
tu!

im.
I HIT IE

Ti:
1:1:

IH: iif! rrr :;:: :::: iii:
rrrrr

ffi
 

iili

   -- - -^ -.,,....

71



RESISTIVITIES IN OHM-METERS
too     1000 10003



£L

?tH fi-^i'-^^^^i^-i'..^:1- rffeith^ r-rr -nt^---"-^:^;:^^iTT^rt^
. :r±¥~.' : .-T:"i .-"-  J:u 1  :^:n:::!;::T

^
: i : '. -4. z=tn=

rnrrr

zn: rrr

-:.;:;
a ooo^ oo 

9*13J.3H-WHO N! S3IXI
0V



3000
A

B
/2.D

E
PT

H
,D

2H
E

PT
H

, 
IN

 M
ETERS


